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T N 'a fhort Poftfcript, added to my laft Paper oil Nebulae, 1 J L announced the difcovery of a fatellite of Saturn, and mentioned, that I intended to communicate the particulars of its orbit and iituation to the Members of the Royal Society, at their next meeting. I have now the honour to prefent them, at the fame time, with an account of two fatellites inftead of one ; and have called them the and , though their i Vol. LXXX.
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Situation in' the Saturnian fydem intitles them, very probably, to the fir lb and fecond place. This I have done to the end that in future we may not be liable to miftake, in referring.to former obfervations or tables, where the five known fatellites, have been named according to the order they have hithertobeen fuppofedto hold in thejange of diftance from tfie planet. It may appear remarkable, that thefe^ fatellites fhould have remained fo long unknown to us, when, for a century and an half pad, the planet to which they belong has been the object of almofi: every aftronomer's curiofity, on account of the fingular phaenomeua of its ring. But it will1 be feen prefently, from the fituation and fize of the fatellites, that we could hardly exped to difcover them till a telefcope of the dimenfions and aperture of my forty-feet reflector fhould be condruded ; and I need not obferve how much we Members of this Society jn u ft feel ourfelves obliged to our Royal Patron, for his en couragement of the fciences, when we perceive that the dificovery of thefe fatellites is intirely owing to the liberal fupport whereby our mod: benevolent King has enabled his humble aftronomer to complete the arduous undertaking of condruding this indrument.
T he planet Saturn is, perhaps, one of the m odengaging objeds that adronomy offers to our view. As fuch it drew, my attention fo early as the year 1774 ; when, on the 17th of March, with a 51-feet refiedor, I faw its ring reduced5 to a very minute line, as reprefented in fig. ..1. (Tab. I.) On the 3d of April, in the fame year, I found the planet as it were dripped of its noble ornament, and dteffed in the plain fimplicity of Mars.. See fig. 2 . I pafs over the following year, in which, with a 7-feet refledor, I faw the ring gradually open, till.it came to the appearance expreifed in fig. 3 . (Tab. II.) the
S' bfiginalj
on the Planet Saturn.
3 original of which was delineated from nature, on the 20th of June, 1788, by means of a very good 10-feet refle&or. I t (hould he noticed, that the black dilk, or belt, upon the tingofi Saturn is not in the middle of its breadth; nor is the ting fubdivided by many fuch lines, as has been reprefented in divers treatifes of aftronomy; • but that there is one tingle, dark, confiderably broad line, belt, or zone, upon the ring, which I have always permanently found in the place where my figure reprefents it* I give this, however, only as a view of the northern plane of, the ring, as the fituation of the planet has hitherto not afforded me any other. The fouthem one, which is lately come to be expofed to the fun, will ihortly be opened fufficiently to enable me to give alfo the fituation of its belts, if it fliould have any. I From my obfervations it appears, that the zone on the northern plane of the ring is not, like the belts of Jupiter or thofe of Saturn, fubjed to variations of colour and figure; but is moft probably owing to fome permanent conftrudion of the furface of the ring itfelf* T hat however, for inftance, this black belt cannot be the lhadow of a chain of mountains, may be gathered from its being vifible all round on the ring; for at the ends of the anfae, there could be no fhades vifible, on account of the dire&ion of the fun's illumination, which would be in the line of the chain; and the fame argument will hold good againil fuppofed caverns or concavities. It is moreover pretty evident, that this dark zone is contained between two concentric circles, as all the phenomena anfwer to the proje&ion of fuch a zone. Thus, in fig. 4 . which was taken the n t h of May, 1780, we may fee, that the zone is continued all round the ring, -with a gradual decreafe of breadth towards the middle, B 2 anfweriog D r. Herschel's Obfer vat ions * anfwering to the appearance of a narrow circular plane, pro jected into an ellipfis. As to the furmife, which might occur to us, of a divifion of the ring, or rather of two rings, one about the other, with a diftance of open fpace between them, it does not appear eli gible to venture on To artificial *a conftruCtion, by way of ex plaining a phenomenon that does not abfolutely demand it.. If one ring, of a breadth fo confiderable as that, of Saturn* is juftly to be efteemed the rriofl wonderful arch that, by the laws of gravity, can be held together, how improbable muft it appear to fuppofe it fubdivided into narrow flips of rings, which by this reparation will be deprived of a fufficient depth, and thus lofe the only dimenfion which can keep them from falling upon the planet lIt is however true*: that as not know of the rotation of the ring, which may be of fuck a proper velocity as greatly to affifl its ftrength; and that, in the fubdivifions^ of courfe the different velocities fdr each di vifion may be equally fuppofed to keep them up. If the fquthern plane fhould prove to be ' very differently marked, it will at once remove every furmife o f fuch a divifion; but if it fhould offer us the fame appearance of a dark zone* in the fam efituation, and of an equal breadth with the one I have obferved on the northern fide, I would ftill remark, that, fince a mod: effec tual way ;to Verify the duplicity of the ring is within our reach, it will be the jbeft way to fufpend our judgement till that can be put to the trial. The method I allude to is an occultation of feme confiderable 1 fear by Saturn, when, if the ring be divided, it will be feen between the openings, as well as between the ring and Saturn.
W ith regard to the mature of the ring, we may certainly affirm, that it is no lefs folid and fubftantial than the planet itfelf.
on the Planet Saturn. 5 kfelf. The fame reafons which prove to n s the folidity of the one will be full as valid when applied to the other. Thus, we fee, in fig. 3 . and 4. the fhadow of the body of Saturn upon the ring, which, in fig. 3 . is eclipfed towards the north, on the following fide, and in fig. 4 . about the middle, according to the oppofite fituation of the fun,. In the fame manner we fee the fhadow of the ring caft on the planet, where in fig. 1 . and 2. we find it on the equatorial part; and May 28, 1780, I faW it towards the fouth. If we deduce the quantity of matter, contained in the body, from the power whereby the fatellites are kept in their orbits, and the time of their revolu tion, it mufi: be remembered, that the ring is included in the refult. It is alfo in a very particular manner evident, that the ring exerts a confiderable force upon thefe revolving bodies, fince we find them fittingly affeded with many irregularities in their motions, which we cannot properly afcribe. to any other caufe than the quantity of •matter contained in the rin g ; at leaft we ought to allow it a proper fhare in the effed, as we do not deny but that the confiderable equatorial elevation of Saturn,. > which I fhall eftablifh hereafter, muft alfo join in
The light of the ring of Saturn is generally brighter than* that of the planet; for inftance, April 19, 1777, I faw the fouthern part of the ring, which pafl'ed before the. body, very plainly brighter than the difk of Saturn, on which it was projeded; and on the 27th of the fame month, I found, that \ with a power of 410, my feven-feet refledor had hardly light enough for Saturn, when the ring was notwithftanding fufficiently bright. A gain,.the 11 th of March, 1780, I tried the powers of 222, 332, and 449, fueceffively, and found the light of Saturn lefs intenfe than that of the ring; the colour ot the body with the high powers turning to a kind of yellow, 2 while ^ • y > . Herschel's
•while that of the ring ftill remained white. T he fame refull?
happened on June 25, '178-1, with the power 466. I come now to one of the moft remarkable properties in the conftru&ion of the ring, which is its extreme thinnefs. T h e fituation of Saturn, for fome months paft, has been particu larly favourable for an mveftigation of this circumftance, and my experiments have been fo complete, that there can remain bo doubt on this head.
W hen we were nearly in the plane of the ring, I have repeatedly feen the firft, the ftcond, and the third fatellites, nay even the fixth and feventh, pafs before and behind the ring in fuch a manner that they ferved as excellent microme ters to eftimate its thicknefs by. It may be proper to men tion a few inftances, efpecially as they will ferve to folve fome phenomena that have been remarked by other aftronomers, without having been accounted for in any manner that could be admitted, confidently with other known fads. Ju ly 18, 1089, at 19 h. 41' 9", fidereal time, the firft fatellite feemed to hang upon the following arm, declining a little towards the north, and I faw it gradually advance upon it towards the body of Saturn; but the ring was not fo thick as the lucid point. July 23, at 19 h. 41' 8", the fecond fatellite was a very little preceding the rin g ; but the ring appeared to be lefs than half the thicknefs of the fatellite. July 27, at 20 h. 1 & 12", the fecond fatellite was about the middle, upon the, following arm of the ring, and towards the fo u th ; and the fixth fatellite on the farther end, towards the n o rth ; but the arm was thinner than either of them. Auguft 29, at 22 b. 12' 25", the third fatellite was upon the ring, near the end of the preceding a rm ; and my remark at the time, when I faw it was, that the arm feemed not to be the fourth, at leaft not the third, part of the diameter of the fatellite, which, in the fituation on the Planet > j fituation it was, T took to be lefs than one fingle fecond in dia meter* At the fame time I alfo faw the feventh fatellite, at a little diftance following the third, in the (hape of a bead upon a thread, projeding on both fides of the fame arm : hence we are fure, that the arm alfo appeared thinner than the feventh fatellite, which is confiderably fmaller than the fixth, which again is a little lefs than the firft fatellite. Auguft 31, at 20 h. 48' 26", the preceding arm was loaded about the middle by the third fatellite* Odober 15, at o h. 4 3 '4 4 " , I faw the fixth fatellite, without obftrudion, about the middle of the preceding arm, though the ring was but barely vilible with my forty-feet refledor, even while the planet was in the meri*-dian; however, we were then a little inclined to the plane of the ring,, and the third fatellite, when it came near its con junction with the hrft, was fo fituated that it muft have partly covered the firfla few minutes after the time I loft it behind my houfe* In all thele oblervations the ring did not in the lead interfere with my view of the fatellites, Odober 16, I followed the iixth and feventh fatellites up to the very difk o f the planet;, and the ring, which was extremely faint, oppofed no manner of obftrudion to my feeing them gradually ap proach the difk, where the feventh vanifhed at 21 h. 46' 4 4 ", and the fixth at 22 h. 36' 44//* I might bring many other inftances, if the above were not quite fufficient for the purpofe. There is, however, fome confiderable fufpicion, that, by a refradion through fome very rare atmofphere on the two planes of the ring, the fatellites might be lifted up and depreffed, fo as to become vilible 01* both fides of the ring, even though the ring ihould be equal in thicknefs to the. diameter of the fmallefl fatellite,. which may amount to a thoufand miles. As for the argument o f its I j • .^credible D r. Herschel's Qbfervatiom incredible thinnefs, which fome aftronomers have brought from the fliort time of its>-being invifible, when the earth paffes through its plane, we cannot fet much, value upon them ; for they muft have fuppofed the edge of the ring, as'they have alio reprefented it in their figures, to be fquare; but there is the greateft reafon to fuppofe it either fpherical or fpheroidical, in which cafe evidently the ring cannot difappear for any long time. Nay, I may venture to fay, that the ring cannot poffibly difappear on account of, its thinnefs ; fince, either from the edge or the fides, even if it were fquare on the corners, it rnuft always expofe to our fight fome part which is illuminated by the rays of the fun : and that this is plainly the cafe, we may conclude from its being vifible in my telefcopes duiing • the time when others of lefs light had loft it, and when evi dently we were turned towards the unenlightened fide, fo that we muft either fee the rounding part of the enlightened edge, or elfe the reflection of the light of Saturn upon the fide o f the darkened ring, as we fee the reflected light of the earth on the dark part of the rfew moon. I will, however, not decide which of the tivo may be the cafe; efpecially as there are other vety ftrong reafon s to induce us to think, that the edge Of the ring is of fuch a nature as not to refled much light. I cannot leave this fubjed without mentioning both my own former ftirttsifes, and thofe of feveral other aftronomers, of a ftrp'p'ofed ioughnefs in the furface of the ring, or inequality in the planes arid inclinations of its flat fides. They arofe from feeing IhmiWons parts on its extent, which were fuppofed to be projedirig points, like the moon's mountains ; or from feeing one &rm brighter or longer than another ; or even from feeing one drib Wheri the Other Was invifible.' 1 was, in the beginning of this feafdin inclined to th e fame opinion, till one of ihefe fup pofed pofed luminous points was kind enough to venture off the edge of the ring, and appeared in the fhape of a latellite., Now, as I had'collected every inequality of this fort, it waseafy enough form e afterwards to calculate all fuch furmifes by the known periodical time of the fird, fecond, third, fixth, and feventh fateliites; and I have always found that fuch appearances were owing to fome of thefe 'fateliites which were either before or behind the ring. The 20th of October, for indance, at 22 h. 35' 4 6 " , I faw four of Saturn's fateliites all in one row, and at almoft an equal didance from each other, on the fol lowing fide; and yet the-fird fateliite, which was the farthed of them all, was only about half-way towards its greated elon gation from the body of Saturn, as may be feen in fig. 5 . (Tab. III.). How eafily, with an inferior telefcope, this might have been taken for one of the arms of Saturn, I leave thofe to guefs who know what a degree of accuracy it mud require to didin* guifh objects that are fo minute, and at the lame time fo faint, on account of their nearnefs to the dilk of the planet. Upon the whole, therefore, I cannot fay, that I had any one indance that could induce me to believe the ring was not of an uniform thicknefs; that is, equally thick at equal didances from'the center, and of an equal diameter throughout the whole of its condru&ion. The idea of protuberant points upon the ring of Saturn, indeed, is of itfelf diffident to render the opinion of their exidence inadmiflible, when we confider the enormous fize fuch points ought to be of, for us to fee them at the dif tance we are from the planet. From thefe fuppofed luminous points I am, by impercep tible deps, brought to the difeovery of two fatellites of Saturn, which had efcaped unnoticed, on account of their little didance from the planet, and faintnefs; which latter is partly to be Vol.LXXX. C aferibed D r. H erschel's Observations afcribed to their fmallnefs, and partly to being fo near the light of the ring and dftk of Saturn. Strong fufpicions of the exiftence of a fixth fatellite 1 have long entertained ; and, if I had been more at leifure two yeWs ago, when' the difcovery of the two Georgian fatellites took me as it were off the Jfcent, I fhpuld certainly have been able to announce its exig ence as early as the 19th of Auguft, 17^7' w^en> at 22 h . i8 / 56//, I faw, and marked it down as being probably, a fixth fatellite, which was then about 12 degrees paftits greateft preceding elongation. But, as 1 obferved before, not having time to give my thoughts to the fubjeff, I referved a full inveftigation of the number of fatellites, and the naturp of the ring of Saturn for a future opportunity. Befides, not having any tables of the fatellites, 1 could not confidently fay, whether the fifth fatellite was not one of the five which 1 perceived in motion that night, though afterwards I found, that the real fifth had alfo been in view, and was marked down as a ftar, by the letter £, in a figure I delineated of Saturn and its fatel lites that evening. I11 the year 1788 very little could be done towards a difcovery, as my twenty-feet fpeculum was fo much tarnifhed by zenith fweeps> in which it had been more than ufually expofe to falling dews, that I could hardly fee the Georgian fatellites. In hopes of great fuccefs with-my forty-feet fpeculum, I de ferred the attack upon Saturn till that fhould be finifhed; and having taken an early opportunity of directing it to Saturn, the very firft moment I faw the planet, which was the 28th of laft Auguft, I was prefented with a view of fix of its fatel lites, in fuch a fituation* and fo bright, as rendered it impoffible to miftake them, or not to fee them. T he retrograde motion of Saturn amounted to nearly 4! minutes per day, 7 which m the 'Planet Saturn* which made it very eafy to afcertain whether the flats I took to be fatellites really were fo ; and, in about two hours and an half, I had the pleafure of finding, that the planet had vifibly carried them all away from their places. I continued my obfervations conflantly, whenever the Weather would perm it; and the great light of the forty-feet fpeculum was now of fo much tife, that I alfo, on the 17th of September, dete&ed the feventh fatellite, when it was at its greateft preceding elon gation.
v '
As foon 5s I had obfervations enough to make tables of the motion of thefe new fatellites, I calculated their place back wards, and foon found that many fufpicionS of thefe fatellites, in the fhape of protuberant points on the arms, were con firmed, and ferved to corre& the tables, fo as to render them more perfed. Fig. 6 . reprefents the feven fatellites of Saturn, as they were fituated October 18, at 21 h. 22/ 45,/# T he fmall ftar s ferved to fhew the motion of the planet in a ftriking manner; as, in about 3I hours after the above-mentioned time, the whole Saturnian fyftem was completely moved away, fo as to leave the ftar s as much following the fecond and firft fatellites, which then were in conjun&ion, as it how was beforf, the fecond.
By comparing together many obfervations of the fixth fatel lite, I find, that it completes a fidereal revolution about Sa turn in one day, 8 hours, 53' 9". And if we fuppofe, with M. be la L ande *, that the fourth is at the mean diftance of 3 ' from the center of Saturn, and performs one revolution in 15 d. 22 h. 34' 38", we find the diftanCe of the fixth, by Keeler*s law, to be 35//,o58, Its light is confiderably ftrong, but not equal to that of the fitft fatellite 5 for, on the 20th of * Aflr. § 2996, 2997.
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Oaober, at 19 h / 5 6 '4 6 " when thefe two Satellites were placed as in fig. 7 . the firft, notwithftanding it was nearer the planet than the fixth^ was ftill.vifibly brighter than the latter. > It would, however, be worth while to try whether a good achromatic telefcope, of a large aperture, might not poffibly fhew it at the time of its greateft diftance from the planet, and when no other fatellite is near; that is, provided it wilt fhew the other five fatellites with great eafe, asotherwife there will be no reafon to expert it fliould fhew the fixth.
In th e period of this fatellite I have employed the obfervation of the 19th of Auguft, 1^87, as, from other calcula^ tions, it feems the revolution is determined near enough to reach back fio far.
T he moft diftant obfervations of the feventh fatellite, being compared together, fhew, that it makes one fidereal revolution in 22 hours, 40 minutes, and 46 feconds: and, by the fame data which ferved to afcertain the dimenfion of the orbit o f the fixth, we have the diftance of the feventh, from the cen ter of Saturn, no more than It is incomparably fmaller than the fixth; and, even in my forty-feet refle&or, ap pears no bigger than a very fmall lucid point. I fee it, how ever, alfo very well in the twenty-feet refledtor; to which the exquifite figure of the fpeculum not a little contributes. It muft neverthelefs be remembered, that a fatellite once difcovered is much eafier to be feen than it was before we were acquainted with its place.
T he revolution of this fatellite is not nearly fd well afcer-* tained as that of the former. , T he difficulty of having a num ber of obfervations is uncommonly great; for, on account of the fmallnefs of its orbit, the fatellite lies generally before and behind the planet and its ring, or at leaft fo near them that, except except in very fine weather, it cannot eafily be.feen well enough to take its place with accuracy. On the other hand, the greateft elongations allow fo much latitude for miftaking its true fituation, that it will require a confiderable time to divide the errors that muft arife from imperfed eftimations. T he orbits of thefe two fatellites, as appears from many obfervations of them, are exa&ly in the plane of the ring, or. at lead: deviate fo little from it, that the difference cannot be perceived. It is true, there is a poftibility that the line of their nodes may be in, or near, the prefent greateft elongation, in which cafe the orbits, may have fome fmall inclination; but as I have repeatedly feen them run along the very minute arms » of the ring, even then the deviation cannot amount to more than perhaps one or two degrees; if, on the contrary, the nodes fhould be fituated near the conjun£tionr this quantity would be fo confiderable that it could not have efcaped my obfervation.
From the ring and fatellites of Saturn we now turn our thoughts to the planet, its belts, and its figure. April 9, 1775. I obferved a northern belt on Saturn, which was a little inclined to the line of the ring. May 1, 1776. There was another belt, inclined about 15 de grees to the fame line, but it was more to the fouth, and on the following fide c&me up to the place in which the ring crofl'es the body. July 13, ■ -■ The belt was again deprelfed towards the north, almoft touching the line where the ring paded behind the body. April 8, 1777. There were two fine belts, both a little in clined to the ring.
June 20, 1778. There were two belts parallel to the rings but the northern one had fome faint, cloudy appearance, towards the preceding, or wefterm fide. Auguft on the Planet Saturn* jjt Auguft 26, A broad belt much inclined; with 200, 250, 300, 400, faint appearances of a fecond and of a third belt. --27, The belts lefs inclined. Sept. 2, A darkilh belt, but very little inclined; and a fine white belt, clofe to the ring. -* 5, The belt a little inclined. -6, The belt not inclined. -8, The bright belt clofe to the ring, and two dark equa torial belts. It will not be neceflary to continue the account of thefe belts up to the prefent time; but I have conftantly obferved them, and found them generally in equatorial fituations, though now and then they were otherwife.
We may draw two conclufions from what has been reported. The firft, which relates to the changes in the appearaiice of the belts, is, that Saturn has probably a very confiderable atmofphere, in which thefe changes take place; juft as the altera tions in the belts of Jupiter have been Ihewn, with great pro bability, to be in his atmofphere. This has alfo been con firmed by other obfervations; thus, in occultations of Saturn's Satellites, I have found them to hang to the difk a long while before they would vanilh. And though we ought to make fome allowance for the encroachment of light, whereby a fatellite is feen to reach up to the dilk fooner than it actually does, yet, without a confiderable refraction, it could hardly be kept fo long in view after the apparent contact. The time of hanging upon the dilk, in the feventh fatellite, has actually amounted to 20 minutes. Now, as its quick motion during that interval carries it through an arch of near fix degrees, we find, that this would denote a refraction of about two feconds, provided j 5
Dr. Herschel's provided the encroaching of light had no fhare in the effe&.
By an obfervation of the fixth .fatellite, the refradion of Saturn's atmoiphere amounts to nearly the fame q u an tity ; for this fatellite remained about 14 or 15 minutes longer in view than it ftiould have done; and as it moves about 2 | degrees in that time, and its orbit is larger than that of the feventh, the difference is ipconfiderable. It is not my prefeut intention to enter into a confideration of the amount of thefe refractions, otherwife we might perhaps find data enough to fubjed them to fome calculation. But what has been faid will fuffice to (hew, that very probably Saturn has an atmofphere of a confiderable denfity.
T he next inference we may draw from the appearance of the belts on Saturn is, that this planet turns upon an axis which is perpendicular to the ring. T he arrangement of the belts, during the courfe of fourteen years that I have obferved them , has always followed the diredion of the ring, which is w hat I have called being equatorial. T hus, as the ring opened, the belts began to advance towards the fouth ; and to fhew an in curvature anfwering to the projedion of an equatorial line, or to a parallel of the fame. W hen the ring* clofed up, they returned towards the north ; and are now, while the ring paffes over the center, exadly ranging with the fhadow of it on the body; generally one on each fide, with a white belt clofe to it. When I fay, that the,belts have always been equatorial, I pafs over trifling exceptions, which certainly were owing to local caufes. T he ftep from equatorial belts to a rotation on an axis is fo eafy, and, in the cafe of Jupiter, fo well afcertained, that I fhall not hefitate to take the fame confequence for granted here. But, if there could remain a doubt, the obfervations o f 2 June W to, 20, and 2 i, 1780, where the lame fpot was feen in three different fituations, would remove it completely. There is another argument, of equal validity with the for. mer, which now I lhall bring on. It is founded upon the fol lowing obfervations, and will fhew that Saturn, like Jupiter, Mars, and the Earth, is flattened at the Poles; and therefore ought to be fuppofed to turn on its axis. Vol. LXXX.
By this it appears that Saturn is confiderably flattened at the poles* And as the greatefl: meafures'were taken in the line of the ring and of the belts, we are allured that the axis of the planet is perpendicular to the plane of the ring; and that the equatorial diameter is to the polar one nearly as 11 to io. W e may alfo infer tile real diameter of Saturn from thefe meafures, which are perhaps more to be depended upon than .any that have hitherto been given. But as in my journal I have meafures that were repeatedly taken thefe ten years paft, not only of the diameter of Saturn, but of the ring, and its opening, whereby its inclination may be know n; as well as o f the diftance of the fourth, and fifth, and other Satellites, which will be of great ufe in afcertaining the quantity of mat-^ ter contained in the planet, I referve a full inveftigation of thefe things for another opportunity; fince, from the date of this Paper, it will be Sufficiently evident, that there can be no time for me to enter properly into the fubjeft.
One beautiful obfervation of thetranfitof thelhadow of the fourth Satellite over the dilk of Saturn, I muft add, to con clude this Paper.
Laft night, November 2, 1789, at 23 h. i f fidereal time, being always in queft o f any appearance that may afford the means of afcertaining the rotation of Saturn on an axis, I difcovered a black fpot on the following margin of the dilk o f that planet.
A t 23 h.
z i \I perceived a protuberance on the fo ceding edge of the dilk, which I fuppofed to be the fourth' Satellite gbing to emerge.
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At 23* I found that the Slack fpot had advanced a little towards the preceding fide.
At 3c/, with a power of 300, I found it flill advancing,, gild faw that the fpot was a little to the north of the equatorial belt, but fo that a fmall part of it was upon the belt. r At 35', the black fpot was a little more than one-eighth of the diameter of Saturn advanced from the following edge towards the center.
At 39', the fatellite was detached. At 49', the fpot was advanced fo as to be about one-third of its way towards the center; and the fourth fatellite near half its own apparent diameter clear of the edge.
In this fituation of the planet I took an eye-draught of it, (fee fig. 10 .) as it appeared with the black fpot on the b elt; the lately emerged fourth fatellite; two parallel dark belts, the inter mediate fpace between them and the equatorial one being a little brighter than the reft of the dilk; the fixth, third, and fecond fatellites on the preceding fide; the ring proje&ing like two very {lender lines 4 n each fide of the difk, and containing the firft fatellite upon the following arm, with the fifth at a con* fiderable diftance following.
At o h. 5', the black fpot was got a little more than half way towards the center. It was much darker than the belt, and more upon it than before. At 1 h. 2', by advancing gradually towards the fouth, it was now almoft intirely drawn upon the equatorial belt.
At 1 h. 13', the black fpot approached towards a central fituation.
At ih . 21' 51% it was perfectly central, and at the fame time upon the middle of the equatorial belt, D 3
6n the Planet Saturn*
• tp
I followed 30 D r. Herschel's Obfervations,.
-I followed tl>e fhadow of the fatellite with great attention up to the center, in order to fecure a valuable epocha, which may ferve to improve our tables of the mean motion of this fatellite.
W IL L IA M H L R S C H E L .
Slough, near Windfof, November 3, 1789;
